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Applicant 

SAITOH, Chiaki et al 



1. The designated Office is hereby notified of its election made: 

| X| in the demand filed with the International Preliminary Examining Authority on: 

02 February 2001 (02.02.01) 



in a notice effecting later election filed with the International Bureau on: 
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was not 



made before the expiration of 1 9 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 
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The International Bureau of WIPO 


34. chemin des Colombettes 


Antonia Muller 


121 1 Geneva 20, Switzerland 




Facsimile No.: (41*22) 740.14.35 


Telephone No.: (41 -22) 338.83.38 


Form PCT/IB/331 (July 1992) 


JP0004535 



INTERNATIONAL SEARCH REPORT 


International application No. 1 
PCT/JP00/04535 


A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C12P7/64, C07C59/42, C12P17/06, A23L1/03 // (C12P7/64, C12R1:01), 

(C12P17/06, C12R1:645) j 


According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED | 


Minimum documentation searched (classification system followed by classification symbols) 1 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched ] 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 

REGISTRY (STN) , CA (STN) , WPI (DIALOG) , BIOSIS (DIALIG) f 


C. DOCUMENTS CONSIDERED TO BE RELEVANT """"j 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 1 


A 


EP, 409321, A (QUEST INT BV) , 

23 October, 1991 (23.10.91), 

& CA, 2021270, A & JP, 3-219886, A 

& US, 5215901, A & DE, 69012471, E 




1-44 1 


A 


EP, 412880,. A (PERNOD RICARD SA) ; 
13 February, 1991 (13.02.91), 
& JP, 3-187387, A & IT, 1232906, B 
& US, 5168054, A & DE, 69023715, E 
& ES, 2080135, T3 




1-44 | 


| | Further documents axe listed in the continuation of Box C. 


1 1 See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

U L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

m O m document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 


"T" later document published after the international filing date or f 
priority date and not in conflict with the application but cited to f 
understand the principle or theory underlying the invention 1 

"X* document of particular relevance; the claimed invention cannot be 1 
considered novel or cannot be considered to involve an inventive 1 
step when the document is taken alone 1 

**Y* document of particular relevance; the claimed invention cannot be I 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such | 
combination being obvious to a person skilled m the art I 

**&" document member of the same patent family , 


Date of the actual completion of the international search 
06 October, 2000 (06.10.00) 


Date of mailing of the international search report |] 
17 October, 2000 (17.10.00) 1 


Name and mailing address of the ISA/ 

Japanese Patent Office 


Authorized officer 






Facsimile No. 


Telephone No. 
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INTERNATIONAL SEARCBT REPORT 




International application No. 

PCT/JPO 0/04535 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
L Q Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. Q Claims Nos.: 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 



3. Q Claims Nos.: 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

1. Inventions as set forth in claims 1 to 10 and 12 to 44 pertain to processes 
for producing ln-5] -hydroxyf atty acids having a single bond at the 
[n-6] -position, etc. 

2. Invention as set forth in claim 11 pertains to 13 -hydroxy-6, 
9-octadecadienoic acid. 

There is no technical matter common to all of these inventions 
and thus the above groups of inventions 1 and 2 are not considered as relating 
to a group of inventions so linked as to form a single general inventive 
concept . 



1. 



As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 



2 - D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 

3. Q As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. Q No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | | 



The additional search fees were accompanied by the applicant's protest. 
No protest accompanied the payment of additional search fees. 
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PCT 


International Application No. 


REQUEST 


International Filing Date 


Hie undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 


Name of receiving Office and "PCT Internationa] Application" 




Applicant's or agent's file reference - ^ 
(if desired) (12 characters maximum) 


Box No. I TITLE OF INVENTION 

PROCESS FOR PRODUCING HYDROXYLATED FATTY ACIDS 

AND ft - LACTONRfi 


Box No. II APPLICANT 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is t country) of residence if no State 
of residence is indicated below.) 

KYOWA HAKKO KOGYO CO. , LTD. 

6 - 1 , Oht emachi 1 - chorne , Chiyoda - ku 

Tokyo 100-8185 Japan 


| This person is also inventor. 


Telephoned 03 _3 282 _ 0036 


Facsimile No. 03-3282-1527 


Teleprinter No. 


State (that is, country) of nationality: 

JP 


State (that is, country) of residence: 

JP 


This person is applicant 1 1 all designated R"7l all designated States except 1 1 the United States | 1 the States indicated in 

for the purposes of: 1 I States ]/\\ the United States of America ( | of America only | |the Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

SAITOH Chiaki 

c/o Foods & liquors Research Laboratories 
KYOWA HAKKO KOGYO CO., LTD. 
4041, Ami , Ami -machi , Inashiki - gun 
Ibaraki 300-0398 Japan 


This person is: 

applicant only 

[^<3 applicant and inventor 

1 J inventor only 0f this check-box 
1 is marked, do not Jill in below.) 


State (that is, country) of nationality: 

JP 


State (that is, country) of residence: 

jp 


This person is applicant P | all designated | 1 all designated States except T\?\ the United States 1 1 the States indicated in 
for the purposes of: 1 1 States | | the United States of America of America only I I the Supplemental Box 


Further applicants and/or (further) inventors are indicated on a continuation sheet. 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf \ 1 ort . I | 

of the applicant(s) before the competent International Authorities as: 1 1 a * cnt l_| common representative 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country.) 


Telephone No. 


Facsimile No. 


Teleprinter No. 


| 1 Address for correspondence: Mark this check-box where no agent or common representative is/has been appointed and the 
1 1 space above is used instead to indicate a special address to which correspondence should be sent. 
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Sheet No 



Continuation of Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 


If none of the following sub-boxes is used, this sheet should not be included in the request 


XJami" anH nri/lr^cc' iK? nnmt* fnllmvprl hv trfvert name' far a Ip.PO.1 en titv itill nfflClCll 
<ui iw miu ttUUIifMi [J utility rik+iiitz yycia u y gitrcii />ui;it, «/*■" o c ' ,M yp J**** ,f 

designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 

MASUDA Yukiko 

c/o Foods & Liquors Research Laboratories 
KYOWA HAKKO KOGYO CO. , LTD. 
4041, Ami, Ami-machi, Inashiki-gun 
Ibaraki 300-03 98 Japan 


This person is: 
[~J applicant only 

|^[ applicant and inventor 

I T inventor only (If this check-box 
is marked, do not Jill in below.) 


State (that is, country) of nationality: jp 


State (that is, country) of residence: jp 


This person is applicant I I all designated J j all designated States except fs7] lhe United States 1 1 the States indicated in 

for the purposes of: | 1 States | 1 the United States of America l/Nl of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. Hie country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 

YASHIRO Atsushi 

c/o Foods & Liquors Research Laboratories 
KYOWA HAKKO KOGYO CO . , LTD . 
4041 , Ami, Ami-machi, Inashiki-gun 
Ibaraki 300-0398 Japan 


This person is: 
j~J applicant only 

\X\ applicant and inventor 

| | inventor only (If thisckeck-bax 
is marked, do not Jill in below.) 


State (that is, country) of nationality: jp 


State (that is, country) of residence: 

Jlr 


This person is applicant l 1 all designated 1 1 all designated States except the United States 1 I the States indicated in 

for the purposes of: I I States I Ithe United States of America IxSJ of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant 's State (that is, country) of residence if no State 
of residence is indicated below.) 

ISHIGURO Hiroki 

c/o Tokyo Research Laboratories 
KYOWA HAKKO KOGYO CO., LTD. 
6-6, Asahi-machi 3-chome, Machida-shi 
Tokyo 194-8533 Japan 


This person is: 

| | applicant only 

applicant and inventor 

1 1 inventor only (If this check-box 1 
■ * is marked, do not fill in below.) \ 


State (that is, country) of nationality: 


State (that is, country) of residence: 

JP 


This person is applicant I 1 all designated 1 1 all designated States except the United States I I the States indicated in 

for the purposes of: | I States 1 1 the United States of America of America only | | the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official 
designation. The address must include postal code and name of country. The country of the 
address indicated in this Box is the applicant s State (that is, country) of residence if no State 
of residence is indicated below.) 


This person is: 

[ J applicant only 

£ ] applicant and inventor 

1 | inventor only (If this check-box 
is marked, do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant | 1 all designated I 1 all designated States except 1 1 the United States | 1 the States indicated in 

for the purposes of: I I States | | the United States of America | | of America only | | the Supplemental Box 


[ | Further applicants and/or (further) inventors are indicated on another continuation sheet. 
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Box No.V DESIGNATION OF STATES 



The following designations arc hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Regional Patent 

21 AP ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Sierra Leone, SZ Swaziland, 
TZ United Republic of Tanzania, UG Uganda, ZW Zimbabwe, and any other State which is a Contracting State of the Harare 
Protocol and of the PCT 

59 EA Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakhstan, MD Republic of Moldova, 
RU Russian Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian Patent 
Convention and of the PCT 

H EP European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, 
DK Denmark, ES Spain, FI Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, 
MC Monaco, NL Netherlands, PT Portugal, SE Sweden, and any other State which is a Contracting State of the European Patent 
Convention and of the PCT 

B OA OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI Cote d'lvoirc, CM Cameroon, 
GA Gabon, GN Guinea, GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any 
other State which is a member State of OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, 

specify on dotted line) 

National Patent (if other land of protection or treatment desired, specify on dotted line): 
E3 AE United Arab Emirates (jg lr 

0 AL Albania H LS 

E3 AM Armenia |2 lx 

| AT Austria H LU 

H AU Australia g| LV 

E9 AZ Azerbaijan gj MA 

H BA Bosnia and Herzegovina 

H BB Barbados 



Liberia 

Lesotho 

Lithuania 
Luxembourg 
Latvia 

Morocco . . . 

E9 MD Republic of Moldova 
E9 MG Madagascar 



H BG Bulgaria E9 MK The former Yugoslav Republic of Macedonia 

0 BR Brazil 

H BY Belarus H MN Mongolia 

EJ CA Canada (3 MW Malawi 



E3 CH and LI Switzerland and Liechtenstein 



E3 MX Mexico 



H CN China H NO 

H CR Costa Rica El NZ 

H CU Cuba H PL 

El CZ Czech Republic B PT 

EI DE Germany (g| RO 

H DK Denmark S RU 

13 DM Dominica g| SD 

H EE Estonia H SE 

E9 ES Spain IS SG 

H FI Finland B SI 

H GB United Kingdom H SK 

H GD Grenada gj SL 

B GE Georgia EI T J 

12 GH Ghana H TM 

H GM Gambia H TR 

H HR Croatia g TT 

E3 HU Hungary H TZ 

H ID Indonesia E3 UA 

Israel H UG 

India BtS 

Iceland 

Japan H UZ 

Kenya 0 VN 

Kyrgyzstan 0 YU 

Democratic People's Republic of Korea .... 13 ZA 



H IL 
H IN 

13 is 
B jp 

& KE 
E9 KG 
□ KP 



Norway 

New Zealand 

Poland 

Portugal 

Romania 

Russian Federation 

Sudan 
Sweden ' 
Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

United Republic of Tanzania 

Ukraine 

Uganda 

United States of America . . 



Uzbekistan . 
Vict Nam *. . 
Yugoslavia . 
South Africa 



0 ZW Zimbabwe 



13 KR Republic of Korea Check-boxes reserved for dcsignatinc States which have 

B KZ Kazakhstan ta? BS&^^8l§^ i f^^ Slis f l hcCt: 

H of Algeria £4 Belize 



El Antigua- and Barbuda- IS - Mazarrbique 



H LC Saint Lucia 
S LK Sri Lanka 

Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all other 
designations which would be permitted under the PCT except any designation(s) indicateid in the Supplemental Box as being excluded 
from the scope of this statement. The applicant declares that those additional designations are subject to confirmation and that any 
designation which is not confirmed before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant 
at the expiration of that time limit (Confirmation (includingfees) must reach the receiving Office within the J 5-month time limit.) 
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Sheet No. 



Box No. VI PRIORITY CLAIM 



I I Further priority claims are indicated in the Supplemental Box, 



Filing date 
of earlier application 
(day/month/year) 



item (1) 

07.01.99 



Number 
of earlier application 



Patent AppOicatiop 
No. 192684/99 



Where earlier application is: 



national application: 
country 



JP 



regional application:* 
regional Office 



international application: 
receiving Office 



item (2) 



item (3) 



The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): 



(i) 



* Where the earlier application is an ARIPO application, it is mandatory to indicate in the Supplemental Box at least one country parly to the Paris 
Convention for the Protection of Industrial Property for which that earlier application was filed (Rule 4.1 0(b) (n)). See Supplemental Box. 



Box No. VII INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(if two or more International Searching Authorities are 
competent to carry out the international search, indicate 
the Authority chosen; the two-letter code may be used) : 

SA/ jp 



Request to use results of earlier search; reference to that search (if an earlier 
search has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VIII CHECK LIST; LANGUAGE OF FILING 



This international application contains 
the following number of sheets: 

request 4 

description (excluding 
sequence listing part) : 2 3 

claims ? 

abstract : 1 

drawings 0 

sequence listing part 

of description 0 



Total number of sheets : 3 5 



This international application is accompanied by the itcm(s) marked below: 
\. 13 fee calculation sheet 

2. □ separate signed power of attorney 

3. Q copy of general power of attorney, reference number, if any: 

4. □ statement explaining lack of signature 

5. □ priority documents) identified in Box No. VI as item(s): 

6. □ translation of international application into (language): 

1- □ separate indications concerning deposited microorganism or other biological material 

8. □ nucleotide and/or amino acid sequence listing in computer readable form 

9. □ other (specify): 



Figure of the drawings which 
should accompany the abstract: 


Language of filing of the 
international application: 


JAPANESE 




Box No. IX SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request) 



KYOWA HAKKO KOGYO CO. , LTD 



SAITOH Chiaki 



MASUDA Yukiko 



YAMASHITA Yoshinori 



ISHIGURO Hiroki 



1. 


Date of actual receipt of the purported 
international application: 




2. Drawings: 
| J received: 


3. 


Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 






4. 


Date of timely receipt of the required 
corrections under PCT Article 1 1 (2): 






LZI not rcce » vca: 


5. 


International Searching Authority j« . , 
(if two or more are competent): 15 A / J P 




6. 1 1 Transmittal of search copy delayed 

1 1 until search fee is paid. 





Date of receipt of the record copy 
by the International Bureau: 



For International Bureau use only 



See Nc 



ee Notes toUie request form 
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Form PCT/RO/101 (last sheet) (July 1998; reprint January 2000) 




PCT/J POO/04535 



ENT COOPERATION TREA 



0 



From the INTERNATIONAL BUREAU 



PCT 

OTIFICATION OF TRANSMITTAL 
OF COPIES OF TRANSLATION 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 72.2) 



Date of mailing (day/month/year) 

06 December 2001 (06.12.01) 



Applicant's or agent's file reference 
1222 



International application No. 
PCT/J POO/04535 



To: 



KYOWA HAKKO KOGYO CO., LTD. 

6-1, Ohtemachi 1-chome 

Chyoda-ku 

Tokyo 100-8185 

JAPON 



IMPORTANT NOTIFICATION 



International filing date (day/month/year) 
07 July 2000 (07.07.00) 



Applicant 



KYOWA HAKKO KOGYO CO., LTD. et al 



1. Transmittal of the translation to the applicant. 

The International Bureau transmits herewith a copy of the English translation made by the 
International Bureau of the international preliminary examination report established by the 
International Preliminary Examining Authority. 



2. Transmittal of the copy of the translation to the elected Offices. 

The International Bureau notifies the applicant that copies of that translation have been 
transmitted to the following elected Offices requiring such translation: 

EP,AT,AU,CA,CH,CN,CZ,FI,NO,NZ,RO,RU,SK,US 



The following elected Offices, having waived the requirement for such a transmittal at this time, 
will receive copies of that translation from the International Bureau only upon their request: 

AP,EA,AE,AG,AL,AM,AZ,BA,BB,BG,BR,BY,BZ,CR,CU,DE,DK,DM,DZ,EE,ES,GB,GD,GE,GH,GM,HR, 

HU,ID,IL,IN,IS,JP.KE # KG,KR / KZ,LC,LK,LR,LS,LT,LU,LV.MA,MD f MG / MK / MN,MW,MX / MZ,PL,PT, 

SD,SE,SG,SI,SL,TJ,TM,TR,TT,TZ,UA,UG,UZ,VN,YU,ZA,ZW,OA 



3. Reminder regarding translation into (one of) the official language(s) of the elected Office(s). 

The applicant is reminded that, where a translation of the international application must be 
furnished to an elected Office, that translation must contain a translation of any annexes to the 
international preliminary examination report. 

It is the applicant's responsibility to prepare and furnish such translation directly to each elected 
Office concerned (Rule 74.1 ). See Volume II of the PCT Applicant's Guide for further details. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JPOO/04535 



I. Basis of the report 



1. With regard to the elements of the international application:* 
^ the international application as originally filed 

the description: 

pages 

pages 

pages 



, as originally filed 

, filed with the demand 



, filed with the letter of 



| | the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



filed with the letter of 



I _| the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



\~] the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 

filed with the demand 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

the language of a translation furnished for the purposes of international search (under Rule 23.1(b)). 
the language of publication of the international application (under Rule 48.3(b)). 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

contained in the international application in written form, 
filed together with the international application in computer readable form, 
furnished subsequently to this Authority in written form, 
furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 



□ 

4-D 



been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

the claims, Nos. 



_ the drawings, sheets/fig , 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 J 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



tional application No. 

PCT/JP00/04535 



IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 
1 I restricted the claims. 
DKI paid additional fees. 
I 1 paid additional fees under protest. 
1 1 neither restricted nor paid additional fees. 

□ This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 68.1, 
not to invite the applicant to restrict or pay additional fees. 



3. This Authority considers that the requirement of unity of invention in accordance with Rules 1 3. 1, 13.2 and 13.3 is 
1 I complied with. 

DKI not complied with for the following reasons: 

1. The subject matters of claims 1-10 and 12-44 relate to a process for producing an [n-5]-hydroxy fatty 
acid having a single bond at the [n-6] position, etc. 

2. The subject matter of claim 1 1 relates to 13-hydroxy-6,9-octadecadienoic acid. 

There is no matter common to all of the above claims, and it cannot be considered that the 
above groups 1 and 2 of inventions are a group of inventions so linked as to form a single general 
inventive concept. 



4. Consequently, the following parts of the international application were the subject of international preliminary examination 
in establishing this report: 



all parts. 

I I the parts relating to claims Nos. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 
V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 



citations and explanations supporting such statement 

I. Statement 

Novelty (N) Claims 1_44 YES 

Claims NO 

Inventive step (IS) Claims 1-44 YES 

Claims NO 

Industrial applicability (IA) Claims 1_44 YES 

Claims NO 



2. Citations and explanations 

Document 1: EP, 409321, A (Quest Int BV), 23 October, 1991 (23.10.91) 
Document 2: EP, 412880, A (Pernod Ricard SA), 13 February, 1991 (13.02.91) 

The subject matters of claims 1-44 appear to be novel and to involve an inventive step since they are 
not disclosed in any of the documents cited in the ISR. Documents 1 and 2 do not describe the process 
for producing an [n-5]-hydroxy fatty acid having a single bond at the [n-6] position described in claim 1, 
or 13-hydroxy-6,9-octadecadienoic acid, and a person skilled in the art could have easily conceived of 
them. 
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= (S4) Title: PROCESS FOR PRODUCING HYDROXYLATED FATTY ACID AND DELTA-LACTONE 
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^ (57) Abstract: A fatty acid which is a linear fatty acid having n carbon atoms (wherein n is an even number of 10 or more) and 
Hi V c ' ing a dou ble bond at least at the [n-6]-position or a composition containing this fatty acid is treated with cells of a microorganism 
= (or optionally processed culture broth thereof) having an activity of introducing hydroxy and hydrogen respectively into the [n-5]- 
= and t„.6]-poshions of a fatty acid which is a linear fatty acid having n carbon atoms (wherein n is an even number of 10 1 or more) 
== and carrying a double bond at least at the [n-6]-position to convert the double bond at the [n-6]-position into a single bond thereby 
= forming an [n-5]-hydroxyfatty acid having a single bond at the [n-6]-position. Subsequently, the obtained [n-5]-hydroxyfatry acid 
= is treated with cells of a microorganism (or optionally processed culture broth thereof) having an activity of 0 -oxidizing an [n-5]- 
^= hydroxyfatty acid having a single bond at the [n-6]-position and thus formed <5 -lactone is collected. 
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»S*IXH*. 13-kHo^y-9, 1 1 -^^^x-fe>^ (13-hydroxy- 
9Z. HE-octadecadienoic acid) [□U^ - — (coriolic acid) ] frt>6- 

SMtZZttflimZtlTteZ [X- ♦ 5>- • XX • -»#>"7A • v'J-X 
7W\*-- 7V#-1t- X (ACS SYMPOSIUM SERIES, flavor Precursors) , 4_ 
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^«7-tm, /jN*K^t*. r*?ft, frfctaj*, 3-y-:m ?L 
at, ^Piitft, mm. fctmm. m<tmmm 

taitTIl a.%m. n (nfcfcl 0£Lb©ffl*) <®<7>^^c<fc OftSitSg 
MT'SoT, *>&<<>:<fe>&lli»&Bfe© [n-6] &*tilS^T$.^itet 

MoT, ^&<£t>®5JJtl»H&© [n-6] &#xSjfg-&Tfc5JIgJ»&£^ 
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x. 'ptz< t^mmmo cn-6] &tf-mm£x&z>mmm<D<smiz. & 

9 0li%T^5. 
tXi^i' h>3K 5$ (II) 




O^^O^^lSmjiiraT^-pT, 'M<t«tet© [n-6] 

»*L<«'>^#O-Si|g^-e**J|gJ»K0, [n-5] feCtF 
□ [n-6] fi«^^Ab [n-6] fi*m»^fr*Stt&WT 

^•hLTtt, ^JA^x^^-zi^^X • ^>hU-t:^7;( Pediococcus 
pentosaceus ) ^x^r y#XJI|{rJgT&^£W&tf t*7^X 
Zffi<hLTte, 0iJ*.&t:7^ FA*£xU7A • \£y 4 ¥ A ( Bifidobacterium 
bifidum ) Ml A HA'^fU ^ hm\zWtf 6*15. £I-<Z>${ 

^iLTtt, ^xw*3y#7. • ^>h1t-fe^X I F03 8 9 1. * 
J7^X-IXh- ( Pediococcus sp.) IF03 7 78. ti^ K A7xU 7 

a • t*7^^A j cm 7 o o zmtfftmizm^nz. 
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7 4 7 m * ^ # □ t < -t: x m ic mt z> m.*Emw$> vf £ n ^ . 

^f>7>7> ( Kluyveromyces marxianus ) > 7 U ^DT-Y izX • it — ^hU^y 
X ( Kluyveromyces thermotolerans ) » ^'J^nTYtX • ^'f 7^75^ ( 
Kluyveromyces wickerhami i ) 4$, +f< zf-tf-yTJ DT-f-rzXJStClMT^^^^i 
LTte, ^JA.tiif^' zi-fyyj] P^^fizX ' fy^ri/— ( Zygosaccharomyces rouxii 
) , • A'^f U — ( Zygosaccharomyces bailii ) , 1f-f3f 

PT-Y-feX • v— F U ( Zygosaccharomyces cidri ) A^TJgldJS 
tSft^fttbTH gfljttfA*:7>r 7 • i^S?x- (Pichia jadinii ) 
* tXIl:Jit 5Mi t LTH mx\ttvtiu^-(^L7, -irl/t*^ 
X( Saccharomyces cerevisiae )gg#*fcfrf £>frl-g>„ CD^^^jt LTti, 
*i» i"J^D7<t7 • 7+y7>X I FO 1 0 9 0, 7 U ^n*T-f -fcT. • 
- ; BM/7>XATCC24 1 7 7 < ^'J^DT-f-feX • >y^7i^f, A 
TCC24 1 7 8, tf-f P'-y-^^PT-r-tzX • HJ/-NF.R 2 0 0 7, 1f>f 

ttyjjW?-(±7s • A-f 'J-ATCC8 7 6 6, -tf-r rf-tj-s/^nTi'-te;* • 

y-KUATCC468 1 9, AT7 4 7 - z?—— IFO0 9 8 7, Ify # 

fctt»wo^*iciiijrfflVie>ns^«fiT*n^ ^mag, ^tag, mm* 

Riltl/Ttt, »KK f+X h 'J zs=l7u-7, 7*)ln—7^ T>y 
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7)V2h-Z. 77<fS—7^ -fyvh-Jk ^^h-X. 

tm&tTm^ZZ.tWVit&. ffflittl-2 0g/L»^LU. 

fcHtttLTtt, &ft^hU£A, ftffcrtUSA, £«;l/^A, 
^*v">A, ffltfMVisVA* U U £A« 'J >&37Mt;*7 'J £A, 

ft, ^tlf>*ma^^ttffi^-&Tffl^5^i:^T#5. <£ffl»«0. 1-2 g/ 

-77-x ^;^5>m^o7^/K^£^^e>n, nne>*¥fflsfc 

ttffl£-irtffl^S 5. &ffl*tt0. 0 0 0 l~2g/L)5flUi, 

H2-11. jflL<ttpH3~10, «fc!)jf?3:l/<ttpH4~8K:f|fiU 
1 0~80t:, <f?£L<tel 0~60t\ mzff£L<i*2 0~40*CT\ ® 
fc6PtH~7 BIBUS*f*. i&ii©pHtM;:tt7>^-77K^&7>^ 
?A8&ft£#ffl^e»ft£o 

*»*0ft*lt«BKl*"C*oT, ^fc<fcfctt«B«0 [n-6] ft« 
^^ti&SIM©, [n-5] fcfcKn**>S [n-6] &fc*3H£»AL 

[n-6] ffi&ms^fr*ettft*-r*«4*©«#, 
8*8* & tt-tn 6 ©&s e> ft s . 
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£ffi^T*>£^\ jfttg, msk. ansa, ipm, 

#tc, [n-6] 4£Lt>*mm&<D [n-5] - 1 K D^->|gJteie©K^ffi*5 

IBIS) ffi©^*SfecfcO»:-5it«JliiteB6T*t>T, £fcMMe> [n- 

T-5 [n-6] <a^##g^<7) [n-5] - 1 H D^~>fll8SBg^^*r§ C t iZ 
it), [n-6] fi:***Je^O [n-5] -h Ho + yl«iM§^t 

) {®^M^cfcO/«j:^iSiiflgES^T$)oT, ^<ifeiMS© [n-6] 

*C07lC'l4jKfr$JniAfc±T» 10-80^ ^St<tt20~40t:, pH2 
-11. !fSl<fipH3~10, <fct)^b<ttpH5-8T, 6P3NW~7 
BfBI, SfSL<ttl-4BIBig^f4. 
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#3. &ffifc(Dmm*0. 0 l~lmo 1/L##SLH. 
7ID-JK t*^S>E, y^PtHD+S/T-y-JP (BHA) , 

tKD*~>WUx> (BHT) , Bl»aw*tf6ns.tt«-fcJ!Ha)«§Eib 

Ttt, 0. 0 1~5 0g/L«lK 

5~5 0mL©gil;i~3e^*IIL. 1 ~ 5 HIBI»««*LT^ens 
n (nttl 0EU:<B«ft) fflO^«»«kO^:sa«IBIlEr86T»o 
T, ^< tfeSBSKK© [n-6] ffi*J-Ste^7?**fil»K*fcttKJmi» 

[n-6] [n-5] - 1 Kn^v'Jgflfr&K^&liJ 

£0ft5i6&j|g|ffigrC*e&oT, ^<tt>Rltl»K© [n-6] fi^'ri^^ 
T*S|lteK^e»3ElftSn* [n-6] [n-5] -kh'D+y 

^D7h^77^- (TLC) CJ:5JI»Otftai^ft&ffl^5^t^T?fr*. 
•?Ut>?>, *U0. 2-1 0m 1 3 0~8 OEa*©£nDsfc;kk/ 

(2 : 1. v/v) fc£©Jg»£asiol,Tl OWiobm 
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~2 0 (i\^:^ i Jtl / r)lZfUU~hTLCyU-h\ZX^y h^Xm^Umm 

[n-6] mm&GO [n-5] - t H o + ->flgJ»Bg&^ffi-rs Z. 

TLC^U-htLTtt, WAtfTLC^77^l/-h6 0 (No. 572 

EJ6tt£fcWJ«tt;fr& [n-6] titt***^© [n-5] -hHP^^i 
mteZmfH. »8t5ttt, BK£¥fe tt*«fc*©»*C!>*iSjWBV»S. 

;i/X> (15:8 5-60:40, v/v) tt£®jg|ftt::£SIMtttti. 

t hi/^y j—<bis<\zmm9 ot by? 7 * -iz&zmnwL&LMmm. £ 
tzfcmmummmz£2>ft&tii£&?f5z£{z&^T. [n-6] 

W [n-5] -tHn+'>lilft»$m fifSTTS i^9 0 

~ l 0 0 %<D>b(D&nz>z:£tf-t:%Z> B 

[n-6] (fc*Wiia^O [n-5] -t HD+yiSSiH _tfcBc&:fri£T*. 

sfe, [n-6] mmm&<D [n-5] -tKD^^iiiteaitt. 

mm: SPD-l OA <AJ*8lfe8i«) 
*7A:TSK-gel ODS-80Ts ($V-|3) , 
&mft : Am : 7-fe h U 

(2 8:7 2:0. 0 2, v/v/v) 
B8£:7-fcbxHJ )\</*/mm. 

(52:48:0. 02, v/v/v) 
A*£ (10^) , Ai£-B& (60^ it^S^gS) , Bi£ (3 0^) 
&E£ :2ml /#, iSS : 4 Ot, &aj : UV- 2 0 0 nm 
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[ n - 6 ] tiLifimm&O [ n - 5 ] - k K n * ->|g|»Ktt, &&mn®m t 
OTIC, [n-6] &jW»"&<& [n-5] -kKn+yiii*^6-7 

[n-6] <£fl*JMg£© [n-5] - k Ho+^IM5»*^*f *R 
KS*a^ia«l*fcttRK^«t^e)#«ILfc [n-6] ffi*UMfc£© [ 
n-5] -kh'D^yMt^ &gfcJfci;T*#©7M£^£iOA&±T, 
10-80X:, ^Ktt20~50 , C, pH2~9. JfJKttpH3~8, 
J;0^l<lipH4~7©t#TTl 2B#IB~7 BK. ekD£?£L<«l~ 

[n-6] &#1|MS<&0 [n-5] -kHD^yllSiS^ftSMM 
Sttfctt. [n-6] [n-5] -kHn*'>BKil**firt5 

H^-T-5ji@T#^nS [n-6] fejWSg^OD [n-5] - 

5-5 OmLCiil: 1 ~ 3 ^I4g| U 1 ~ 5 B ffim%* IT# £ n* 
£fctel 00mL-l L©^ttJ(CM^H^l~5%tiMLTl 
~5BIW»Ki&*LT#&ttS®S«fc£, [n-6] [n-5 
] - k F o^«Bl^t5M[: 0. l~5 0*ttffiU iI$Uft£M£l;: 

km^mTrmmzfto. m^%twmmz\zmzmfe\zu^tf. mm* 

0. 0 1~3 v vm, mW\t*2 0 0-1 2 0 0 r pmT*5Ct»LK J& 
gfigte, [n-6] fe^m^O [n-5] -kKo+«i^ 5-7^ 

&5~3 5*CT*S. JMWMfi*frKJ:DJIfc5j&*, ffifc 1 2BSlsri~ 7 BH 
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8F£L<tepH3~5lc:al3g&U §^1:5-80^ Jftt<tt2 0-3 5t 
T3 0t>^±JEJ& <5 h>^(D^l:^Ji^:$^^<i:^T# 

mm8km&m^z>^£z&~cg2, 0 i5o.2~iomi oKfomzrcte 

mmmzm2 o~6 oii%©^>^>/i-fi^i (5 : 95-80 

: 20, v/v) <h2 0~6 OM«%<7)tafn^7K^^lraLTl 

mm. : ^^D7 ^K»^*ffhGCMS-QP 5 0 0 0 (&Mffr?r 

*7A:TC-WAX 60m 0. 25mmX0. 2 5 p.m. 
^WM.ffim : 0. 5ml /9t. 

ti'yh^m. : 4 Ot: (0. 5^) -5t/^-2 40t; (69. 5#) 
J£7J:50Kpa ( 0 ft) — 5 K p a /ft— 3 0 0 K p a (60#) 

6-7? h>mit. &F a \Z$itfZ>mm&. *<J0. l~100ppm, $?£L< 

tt#«jo. 2 5~2 o p pmt^s^oti, ssrss^n^. 
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hMted JMS-HX/HX1 10A (B*m^ttl3) NM 
RitttJNM-A4 0 0 (B#m^N±§g) ftmiZ'&Wiy^tz B 

<n^yl>|, 5/7-11, '>7-14-<3th'Jl>i. 5> 

7-11, '/7-14, yX- 1 7-<ii-tf-MJX>& > v-X-13, 5>X- 
1 6-h'3lfvX>^ 5>7-l 2-*^x-fe>& (£t±, v^TthK) £> 
&*0. 5gf910 0ml©mH!! (Il«x*7.0. 18g. #'J^h 
>0. 4 2g> 6 0%»y;U3-70. 62ml, pH6. 5) \zmi]QL. 
irmitmtLT'f-S.vZXS 0 (x~ tf<§5!) £0. 0 2mK #ifc3>J£L 
Tfl&J»?L£2 ggsiDbT, ^■xw^-iu/*7-^>Hlf-b^X ( Pediococcus 
pentosaceus ) I F O 3 8 9 1 ©l^iiS; 3 m 1 ffiKU 2 5tT2aFI, 8 
0 r pmtll^ilfc. 

ItITi, &*<z>ig«?&0. 5mii:, ^Mo^do*;^/*^/-^ 

(2:1, v/v) ^^n^TJUR^ftmt, # e>*lfdliKfc&aj$£ 5 n 1 
ToTL Ctf^T. :/!/-- b • 5>U#y;i/6 0 (No. 5 7 2 1, ;*;i^*tg!) 
KX^yhLfco mi^IsiaoMWiiLT, hJH>/ylfJH-fil'/l 
^/-^/gl^ (5 0:4 0:2:0. 2, v/v/v/v) ^ffl^T2 0# 

vX^;i/X-x>»U (94 : 6, v/v) $ffl^T3 5WlLfci, 

hztfrmztt, %&mti>x. 6 g/i o om \mmm^ts8% (w/ w 

) O^^^MfiSTOHiteL, 1 4 0tT2 5^r B 1JtlP^Lfeo 
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mi 



, It O fi/J MX 


Rfi 


] J/—)l?ifc (Linoleic acid) 


0.19 


r^O/l/y^ (r -Linolenic acid) 


0.17 


a— ( a-Linolenic acid) 


0. 16 


y*-ll, y*-14H:tfy 
(cis-11, cis-14-Eicosadienoic acid) 


0. 18 


y*-8, yX-11, yX-14H3*FUl>» 
(cis~8, cis-11, cis-14-Eicosatrienoic acid) 


0. 18 


yX-11, yX-14, y7-17H3*HJl>» 
(cis-11, cis-14, cis-17-Eicosatrienoic acid) 


0.18 


y*-13, yX-16-K 3*/ i>K 
(c i s-1 3, cis-16-Eicosadienoic acid ) 


0.2 0 


vl-W-iWr t>^ (cis-12-Octadecenoic acid) 


0.19 



ttswtifi. *v>r f m£i-~cm'&2nz>{{LW?$>z>R f m=o. i3~o. 22 
^j«ea 2 u j -)\<m<ofrmtm<»m.m. 

U y-^Bt 5 g £ 1 0 0 0 m 1 (^Sl*7 1 . 8g, #U ^"7° 

h>4. 2g, 6 0%^Mi^-X6. 2ml£^tr, pH6. 5) \zWk1m 
U tn:B^b^J<J:bT<-5^^X8 O&O. 2ml, WJtltiMIL?: 
2 0 g^JnlT, ^f>ft3y*7 • h-y-fe^X I F03 8 9 1 ©i^H 
M30mliIU 2 5tT2BM 8 0 r pmtTOilfc. 

'&*>ntc® 1 0 0 Om 1 (Digmmzm l 2 Oli%(DyXf;H-f^/ h 

;i/x> (4 : 5, v/v) m&mm&mmLT%i2 o^mtovrz^ m>t> 

$HKLT±i*£:$mU cn*iB»«&ffl»ttL.fc. Ililll^n-^U-x 
A^l/-^-T^5 Oml l:I^lfci,^8 0 g0y'J»(Wa ko g 
el C- 2 0 0 0) <£>AofcF*]#3. 14cmX5Ocra0*7^fflU, 
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SqU ±ffi®E£Bfi5 0 Om 1 &3ml/#<0MT«EU Smir^Oiii 

-b-hTHISU 1 3 -tHP**>- 9-*2 ?ft>m (13-hydroxy-9- 
octadecenoic acid) £&fcH, M%Lfz, 
[1 3-t h*D*$/-9-*?*5Hr>88©g{t^«ttR] 

( 1 ) : C l8 H 34 0 3 

(2) FABTXT^ h;i/ : m/z 299 (M+H) + 

(3) mftmrnM-?**^ h)V : m/z 299. 2592 (M+H) + , C 18 H 3S 0 3 <b 1/T03M? 
M=299. 2586 

(4) ,3 C-NMR7.^ h)V (100MHz, CDC1 3 ) : 6 ppm(^mg), 179. 2 (s). 130.5(d), 
129.3(d), 71.9(d), 37.4 (0 , 37.3 (0 . 34.0 ( 0 , 31.9 ( 0 . 29.7 ( 0 . 28.9 ( 0. 
28.9(0, 28.9(0, 27.1(0. 25.3(0. 24.7(0. 23.6(0. 22.6(0, 14. 0(q) 

( 5 ) 'H-NMRX^ h)V (400MHz. CDC 1 3 ) : <5 ppm (flfch £fi&, *S££&J (Hz) 
). 5.38(lHm). 5.38(lHi). 3.63(lH,m). 2. 33 (2E t. 7. 4). 2. 12(2H.m). 
2. 04 (2H, q, 6. 5) . 1. 63(2H.m). 1.52(2H,m). 1. 52(2H.m). 1.44(2H,m), 
1.3K2H.B). 1.31 (2am), 1.31(2Hm), 1. 31 (2H. m). 1. 31 (2H, m). 1. 31(2Hm). 
0. 89 (3H t, 6. 8) 

#d£#l3 a-'jy U >m.<D7kM<\:!fo (13-hydroxy-9, 15-octadecadienoic 
acid) (DgJifi 

v ; -mz a-v s u>Miz{tz%&MtmffiM2 tmmzfti,\ 1 3- 

15-t^^T*yI>i (13-hydroxy-9, 15- 
octadecadienoic acid) SrH^Lfc. 
[1 3-hKD+y-9, 1 5-*£*x#vX>&<Dgft^ftttit] 

( 1 ) #^5t : C 18 H 3Z 0 3 

(2) FABTXT.^ h;U : m/z 297 (M+H) + 

(3) U^igFAB^X^^^ h;U : m/z 297. 2421 (M+RT, C 18 H 33 0 3 <h LTOfhg 
M=297. 2430 

(4) ,3 C-NMR7.^ Ml/ (100MHz, CDC1 3 ) : 6 ppm(^SS), 178.3(s), 135.2(d). 
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130.6(d), 129.2(d). 124.4(d), 71.3(d). 36. 7(0. 35.3(0, 33.9(0, 29.5(0, 
28.9(0. 28.9(0. 28.9(0. 27.1 (0, 24.7(0. 23.7(0, 20.7(0. 14. 3(q) 
(5) 'H-NMRX^ h)l (400MHz. CDC1 3 ) : <5ppm(»£\ MS, jB^3£»J(Hz) 
). 5. 56 OH. m). 5.38(lH,m), 5.37(lH,m). 5.37(lH.m), 3.65(lH.m). 
2. 34 (2H. t. 7. 4). 2. 23 (2H, t. 7. 1), 2. 15 (2H, m), 2. 07(2H.m). 2. 03(2H.m). 
1. 64(2H,m. 7. 1), 1. 54(2H,m), 1. 32 (2H. m). 1. 32 (2H. m). 1. 32 (2H, m), 

1. 32 (2am), 0. 97 (3H. t, 7. 4) 

r- U / l/>^CD7KM:% (13-hydroxy-6. 9-octadecadienoic acid 

) 0>S3& 

'jy-JHI&r-'J/ U>^l3^SJEA^«mS^J2 £H*Efif^ 13- 
tHD*y-6. 9 -^-^3'5 i ^7> ? x>^ (13-hydroxy-6, 9-octadecadienoic 
acid) %Ufzo 

[i 3-tHo^y-6, 9 -*?*'rt}~;3L>m(Dmik¥m&m 

( 1 ) fttt : C l8 H 32 0 3 

(2) FABTXX^ h)l : nt/z 297 (M+H) + 

(3) ffi^^FAB^XX^ : m/z 297. 2426 (M+H)\ C 18 H 33 0 3 <h LTOit^ 
fli = 297. 2430 

(4) I3 C-NMRX^ h)l (100MHz. CDC1 3 ) : 6 ppm(^m^), 178. 6 (s), 129.6(d). 
129.4(d), 128.4(d), 128.4(d). 71.8(d), 37.4(0. 37.1(0. 33.9(0. 31.9(0, 
28.9(0, 26.8(0. 25. 6(0. 25.3(0. 24.4(0. 23.6(0. 22.6(0. 14. 0(q) 

(5) 'H-NMRX^ hJV (400MHz. CDC1 3 ) : tfppm (fgft\ MS. *S^£»J (Hz) 
). 5.38(lHm). 5.38(lHm). 5.38(lHm). 5.38(lHm). 3.64(2H.m). 

2. 80 (2H, t, 5. 6), 2. 35 (2H, t, 7. 3). 2. 18(2H, m). 2. 09 (2H. q, 7. 5), 1. 67 (2H. m), 
1. 55(2H, m,), 1.45(2H.ra), 1. 45(2H, m). 1.42(2H,m), 1. 31(2Hm). 1.31(2H,m). 
0. 89 (3H, t, 6. 8) 

mmms 

'jy-jm^o. 5 g$ i o om\<Dmmmm (ssi+xo. ug, #u 

^•/h>0. 42g, 6 0%^#:^;H3 — 7. 0. 62ml, pH6. 5) iztfc 
iJPU trt^L^J^LT-r-^ '^7 8 050. 02ml, ^J<!:LTil|& 
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F0 3 8 9 10Ut«ttS3mltiU 2 5'CT'2BPb1 8 0 r pmW 
%mm7'&. etlo. 5m ltd, «©^PD*;i,A/^^y-;U (2 : 

l, v/v) 8&£MATi!»£aiaju ®t>ntz.m%m\hWL*5u it-or 

Hfj£LT, h M >/y If jH-j^/I^ y -*/Sfl (5 0:4 0:2 
: 0. 2, v/v/v/v) 5fflUT2 0«Pitm 7V-h£&i££ 
tirfc. m2&®@<7)JI»&<tLT> A+lt^/ylWH-fJl/ (9 4:6, 
v/v) ^ffl^T3 5^JgHbfc^ yi/-h^^$-frfeo MiLT> 

6g/i o 0miM^^tr8% (w/w) o /vm®m&mmwiw\zmm 

U 14 0tT2 5»ilfc. 

^■o^m. uy-«fr<D^&£tt£t: Kn*^!iiMfr\ Rft=o. 1 

a-V/V>M0. 5g$10 0mlCD«i ®fI+70. 18g, 
^>J^^h>0. 42g, 6 0%I#^-7 0. 62mK pH6. 5) 
ftMtlT-f-$^7 8 0^0. 02ml, ftffllMtLTJSl 

mm$L* 2 g^jntx, m-<Dw^t • ^> mhi? 

XIF0389 l©lg*i^3mlffiIU 2 5 < CT2BP58 0 r pmTffi 

T-'JyU>K0. 5g£l 0 0ml©»«! <»#I*X0. 18g, 
^'J^yh>0. 42g, 6 0%»£MHn-7,0. 62ml, pH6. 5) 
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IdgsflOU 0£0. 02mL ftmmtLTW. 

X I F0 3 8 9 10lMM3m 1 ill, 2 5tT?2 BPe18 0 r pmTJt 

Rfl=0. 1 7 Ofilf:, tKD + «i*«©X*7h 

SUE0U8 

'j;-M5g^lL©^i^ (SSI+X 1 . 8g, ^U^h>4. 
2g> 6 0%^«:^;Uzi— X6. 2m 1, pH6. 5) (^SnU Vmitmt 
LX-C-^yyX8 0£0. 2 m K frtifflt VTW,mm$l& 2 0 g^JPLT, 
^x^ny** • ^>h+J"fe^X I F03 8 9 1 (DW^mfo* 3 OmlHI 
l» 2 5tT*2Bf B l 4 0 0 r pmTjfMtbfc. 

( Kluyveromyces marxianus ) I FO 1 0 9 0©i@f i<&3 0m 1 IIU, 2 
5tT4 0r B l 9 0 0 rpm, 1 v vmT^M#i&«£fr&o£: D 

^<D*SUL ig*%4 1 t3 2 4 5 p pm©5-f^7^ h>^t#e,tlfc„ 
3i»!l9 

a-'jy \y>M5 g£l L<£>2fc«igitil (gfl+Xl. 8g, tf>J^~7*h> 
4. 2g, 6 0%?Kft^l/3-7 6. 2m K pH6. 5) {C^jfJPb, tfiMit 
^JitT<-^7^X80^0. 2ml, ^mmtl^XUmm^ 2 0 gBDU 
LT, ^^37*7. • ^> MHzr7X I F03 8 9 1 <£>igig**&£ 3 0m 

liii, 2 5t;t2 bp«^ 4 0 0 r vm-cmftmm^tzo 

( Kluyveromyces marxianus ) I F O 1 0 9 0 (DW&^M^: 3 0 m 1 ffiMU 2 
5tT4B^ 9 0 0 r pm, 1 v v mXmUmfti&m&ftU^Zio 
^-O^, 1 0 3 p pm0ytX$/7^ h>^f#<3*l/i 0 
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nmm 1 o 

9 3 om i <D&\zu->m mom&m) *4 0mi*npL. vimmtis 

T^-^'^780$0. 2ml, m*ftfmm U /t— if MY (^n^nas! 
) £0. 4giiDlT, 4 0t:T2 4l^|ffllni7K»»«lS*Lfc. fcStlfcin* 
(I. IW2 0g, BSI+^I. 8g, #'J^7h>4. 2 
g, 6 0%^^-X6. 2m 1 ZmuLfzik, pH£6. 5£iIfiU 
*Sst4'*Z1»j13 7> • ^>h-9~fe>7X I F03 8 9 l©iSt^3 0ralil 
U 2 5 "CT 2 B fp]> 40 0 rpmTJBf«tLfc. 

( Kluyveromyces marxianus ) I FOl 0 9 0Ol^iiS:3 0mliIt, 2 
5*CT4 HFbI 9 0 0 rpm, 1 v vmTffl£Ut#J&**?T&o&. 

i^^^f^tC 3 9 2 ppmCfi-f*7i' h>#f§£nfc. 

*Sfi« 1 1 

#X • XXtf-( Pediococcus sp.) I F03 7 7 8£>ai§*?]££3 
0ml WML, 2 5 £ CT2Bf B l 4 0 0 r pmTMilfc, 

ig*#rn£> #5nfc»«ttft:^U^n'7'f-feX • -7+y7>X I FOl 0 
9 0CD«lg^&£3 0m lilU 2 5^1:4 BHH, 9 0 0 r pm, lvvm 

1 2 

hVN'^x'J^A • ( Bi f idobacterium bi f idum ) JCM7 0 0 2 

<Dmmmm*3 Om 1*«U 2 5 < C-C2 BF£, 4 0 0 r pmTlftfN&ftLfco 
ig*H7&, fcSnfcgflKfcK:* U^OT-f -fex • 7+->7>X I FO 1 0 
9 0 ©fBSitSSS: 3 Om lilb, 2 5t:T4B^ 9 0 0 r pm, lvvm 

^O^m, 1 1 5pvm<D6-T*>7!7b>t>m*>tllto 

mmm 1 3 
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mmmi o LmmizVTmm2nrztt\7kftMzi-->m&^m~r2>mmz* ^ 

T^t^-y^X-^^hltt^XI F03 8 9 1 (DTO^^r 3 Om 1*1® U 
2 5 t C"T?2Bfffj40 0 r pm«igitL 

i&^T^ % ^ntii&mmzV y # D T-f -fcx • ir lx fc: ~>X ( Saccharomyces 
cerevmae) 7 0 1 -*t<2;®ig*i&£ 3 Om 1 1fi^U 2 5tT4 0r^ 9 0 
Orpm, 1 v wm-^mm.m.W^m^U'Dtz.o 

^0)1&3k. Wl'i: 2 3 p pmro 5-f*7^ h ZZiZ. t& 

*ti:9o%M ( m) mmmit^m^mm) ^mmvxi>H3izmmi,rz 
2 3 oftm&wvTKmzufzo t<Dm^ fcfom*piz 1 9 7 P P 

^S£#J 1 4 

*ss#u 0 Lmmizvxmm^nrcm^m^-ym^m'r^mmiz, ^ 
^^^-3^*x-^>hii-iz^x 1 F03 8 9 i<Dmmmm&3 Om 1 IfiMU 

2 5 c C"C 2 H 4 0 0 r pmTii#i&^L£o 

ig*i&7l£. ^n^i&^f&tC^U^n^-r-feX •-7^>T>X I FOl 0 
9 0©lgiM30mlffiiL, 25'CT4aFI, 9 0 0 rpm, 1 vvm 

^vm^ wti:3 7 8 ppm0fi-f*7^ h>^#e»n^. £<b(c. 

•^^J^ IZ 7 8 3 p p m<D 6 -ffj 52 b 6 n/io 

HSfc^J 1 5 

4 6 5m 1 <Di^\zzi — >m (MomftM) £2 0ml&sJnU irimtmtzl, 
1^-5-^X80^0. 1 m 1 x 1}ft7kftfflMM *J /I — If MY (£«Sj^iM±§S» 
) £0. 2 g^iPLT4 0t1r2 4l»pKJ!JD7K^MS^L^o *§e>*lfej!jn7K# 
^zi->^{-, Rmm%^10g. B93L*Z0. 9g, #'J^:/b>2. 1 
g, 6 0%WJl/3-7 3. lml^iiDU pH$6. 5lZli^L, ^x 
j^nytiX • ^>h+J"ir^X I F03 8 9 1 <Dmtgm&& 1 5m 1 *!MU 
2 5<CT2 Bm. 4 0 0 r pmTif#igftb£o 
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• T^>7>7. I FO 1 0 9 OOmigmms 0 0m 1 &MaV. 2 5VX'2B 
IBK 9 0 0 rpa 1 v vmTfaft*J^iMI*fT fcofco 

5 02ppm(D(5-5 :r ^^^ h>a*#f>nfc. 

1 6 

1 SrTfrgg 0 0 gH^jBLfe. u©7-^©6-f 

# 5 £ h 1 . 18ppmT*ofc. fi-f*7^h>StfSt& 

«0J 1 7 

^jgfljl 0*e*tSftfcJg**&£8 513. l#lffl©IMMlJiLfc«, 0. 3m 
I £ rtJiS©i£Jj|^IL 2 0 0ml £$SijnL&. {£j|gJft?Ltp© 5 b>M 

HJSfll 1 8 

1H5 0 OmllltBlitLT^tn^AX * ^>MHr£Z I F03 

8 9 1*1 SmlteML. 2 Bia#BJ§#Lfc. 

J&fM*7ft. H^n^tiC^'J^PY-ft^ • 7^y7>7 I FOl 0 

9 0*1 5ml ML, 2 5 < CT2BP^ 9 0 0 r pm, lvvm7?IMl$ 

*^HJICcfc0. n (n«lOK±0ffl») ffl©£*»«kDfc*i6«UI&lfcl|-e 
fc-^T, 4>ft< tfc^JjilftK© [n-6] ^-S^Tab^flgflS^e. [n 
-6] [n-5] -tKD^'>JiKK©«jfi^^S«$n*. 

£fc. n (nttl OEUKBffift) iO^itiO^^ilMilr^oT, '> 
&<£fc»8fr&© [n-6] ffij&*z:m*g£T*£jltlftBto>e> [n-6] fttf* 
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mm&v> [n-5] -h ^u^^mitbm^mxd-^^ h>m&mm-?ttm 

ffiMT?$>?T. 'ptz< £*>Wimmm<D [n-6] &#s-m^T&£j!lgjM£ 
-5. 
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1. n (nttl 0£iLk©«ft) fflOK*»«fc 0fc*E«Itl»Bn?*o-t\ '> 
fc<£fc&IiWll© [n-6] ffid«-SiK^T?*SIBI»KO, [n-5] tell 
tHD+yJ [n-6] fitC7K^^#AL [n-6] T 6 rft££ 

4>fr< tfe^HIKm© [n-6] tt^=XtS^Tft«Bm^^»ttlBl!rK« 

**r*aj«*fc:ffffl*'&. tn-6] mmms® [n-5] -tnn^> 

OM^^^-ti, [n-6] [n-5] -tFD+y 

IBK«taaR-rs^tfe1**i:-r5 [n-6] teaMMS^© [n-5] -th' 

2. [n-6] »3ic©f§B 1 $im<Dl5& B 

3. fg-©m£wu B-yy u>m%tz\tr - u / i^k© i 

3 Kb HP*5/ft 1 2fil:***iXl 1 2 

4. *— 0«£*WmM*fcttl£:7-f XXMTfcS, »*©i5Bl~3© 

5. ©0^^x^ ^-3 yftX ( Pediococcus ) *SSfc»iK7-f K/t£ 
T" U A (Bifidobacterium ) JRUrrsfR^Bn?**, »#©tfiffll~3©V> 

m^fcfg®©^^. 

6. ♦ ^>h-tr-fefr7, ( Pediococcus 
pentosaceus ) £fcteh:7^ F/t?fU!)A • MuVk ( Bifidobacterium 
bifidum ) T**, »*©«H 1 ~3©ti1*n*MCIB*©^j*. 

7. %—QM*Etoft'VT<<'*'3*ji37* • ^>HrtW I F0 3 8 9 1, ^ 
x-r^y** • XXe- ( Pediococcus sp. ) I F03 7 7 8££tet*7^ h* 
A^x'J^A • t'7^^AJCM7 0 0 2tfe-5, §f#©®B 1 ~ 3 m^tl 

8. n (n«l 0J£U:©«») Oft^BWBMTftrjT, 4> 
fc<£fcMKrfi8© [n-6] tt^*IS^T*<&JBI!FK^Uy-;«T*0, 
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[n-6] QLlfim£&<D [n-5] - h H u^^m^m^ 1 3 - 1 K n^S>- 
9 -3r>7 5>"r±.>& (13-hydroxy-9-octadecenoic acid) T&£tf 3<C7>iM 1 

u< thm'immo) [n-6] &rf-m&£>T$>z>mffiM&a-*) ; u>m-c 

$>0. [n-6] $LtfM1fee><D [n-5] - h FD + yflgffii^ i 3-hh'D 
^->-9, 1 5 -^-^^■x^7> ? X>^ (I3-hydroxy-9, 15-octadecadienoic acid 

10. n (nfoi o&±<Dmm m<Dmm&<k <ouz>mmmtown:&-oT:. & 
u<£ h^mmmo) t n - 6 ] $L&~mmeiT:$>z>mffimtf r - u / u >m~? 

$>K). [n-6] m^m^<D [n-5] -kKD + yi»U 3~tFo 
4^5>— 6, 9 — #2 $ f 7 £ fJi/3l>ffi. (13-hydroxy-6. 9-octadecadienoic acid 

11. i£ (I) 




COOH 



(I) 



TS$n5 13-tHD^y-6, 9-ti7^f)(;yl>i 

12. m— <D®t3iM<DWfc, mm^rz^n<^(Dmm^> n (nteio&f. 
n-6] &&~mm&T*&zmffim&fzimmffiMz^tsm&mzftmtz^ i 

n-6] ft7W£g££> [n-5] -kh'n + yi»^$t, [ 
n-6] mW^(D [n-5] - h H a*>«£i6£ 0 ttflrt-SEHS&Wr 

13. <5-^ h>«*5£ (II) 
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h>mr$>z>, mumrnmi 2tm.<D^m < > 

14. 6-79 bym^d-y'tJy^ N >^^c«v^7.5 >7^7 H>T&£, 

15. [n-6] &<D-mfe£tf>'XfcT*$)Z>, tffjfcO^B 1 2-1 4WT 

16. I-©t»jy-^, a-U; l^&t^cter-'J/ 1/>&(D1 

17. ^-(D»W?LMM^fc«lf7^ St3jctf>|gB 12-1 

19. Ig-cDl^ti^x^ri.y^T. • ^h-tHr^T^/t^t*?^ hV\*£ 

T'J-)A- fc^yAT&S. »5R<D$gHl 2-1 5CD^1*ft^£fei£(D#& 0 

20. ^-©MW^^7*X • ^> MJ-t^X I F03 8 9 L ^ 
T-<t3 7*X • F0 3 7 7 8^fc«tf7^ FA^xU^A • k:7 
f **A J CM 7 0 0 2 TrikS, ft*(D®B 12-15 ^"f tt/Mcfe«c<Z)m> 

21. m-©»tl^§T-^^, ft JfcOSgffl 12-20 m*?ftfr\ZtmO 

~7-f -feT, ( Zygosaccharomyces ) A7 ■< T ( Pichia ) M^fcftU-y^DTf-fe 
X ( Saccharomyces )MfcMf 5ffi£feT&£>. Iff^O^H 12-20 ©l^ftt^ 
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23. %—<MtL£toifi!7 'J^D7-ftX • ^'>r>X ( Kluyveromyces 
marxianus ) > 9 U ^D7<t7 • h >X ( Kluyveromyces 
thermotolerans ) , ^ 'J^DT'f -feX • y^r^S^T ( Kluyveromyces 
wickerhami i ) , If-i zf-*j- «y 7J □ v-f iz X • JM 1 v— ( Zygosaccharomyces rouxi i 
) . -tfrf zf-fry&DT-r-feX • A-T U — ( Zygosaccharomyces bailii ) > -tf-f=f 
+ry7J OT< -feX • H 'J ( Zygosaccharomyces cidri ) , /1 7 -< T • v 7 -^ v 
~ — ( Pichia jadinii ) , try ;ft PT-f -tzX • -fe Hf>-x( Saccharomyces 
cerevisiae ) tf^CDfEB 1 2 ~ 2 0 <D\,*"irtlfriz$&&<Dj5tiio 

24. ^Z©MWJ^D7<t7 • 7+y7>7 I FO 1 0 9 0, £7 U 
^□T-r-feX • If-^hl/^^ATCC 2 4 1 7 7. • r> 
^y^7^-f, ATCC2 4 1 7 8, -*f-f zfit f3 DV-f -feX • ;U^>-N F 
R2 0 0 7, -tf-f rf-tf- y 7J D7 / f - feX • /t-f U— ATCC8766 , if-Y rflt 
yj3UT-C±X • y-h*'JATCC4 6 8 1 9, • ^v?" — I FO 
0 9 8 7, • tHfyXl^7 0 l^tT&£, Si^cDtgffl 1 
2-20 Olri-rn*^ClE«c0^rfe. 

25. n ( n it 1 0 £*±<Z>ttgc) <H©^3»l*«fc 0 t&Z>\M.mmffiffc~?$>^T. 'P 
t£<thmmWL<D [n-6] ft«^fe§iW^J y-J^D, 
fi-7^h>^«-T*7^ h 12-2 4<D\,*-?*lfr 

26. n initio &>±<Dmwo m<Dmm®i& QtsL2>\&mmmm°v&^Ts p 
te<thmmmm<D [n-6] ^—mm^-v^^mmm^a-o yu>mx- 

27. &j&®rf*mM%£tzitti&m%<Dix\*ftm®x&z> m^(Dmm\2 
-2 6 ©^-rn^ (cib«©^ 0 

28. m-<D%k%.v>)<DWfc. mmm$zit\z j tn*><D9B ! mv!i&* n (ntiio^ 

n-6] fiiie^T*SJ|glteK*^Wr«)fflJ5K«JtfPffl$-&, SE*as&8>* 
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\Z [n-6] mmmGO [n-5] -tKD + y)iM$M$t, 
29. 6 -7? h>£#5S (II) 




(5^ Rttn-^>ff$f;|j:n-<>f^^t) T^£ft£<5-^£* 
h>giTa5£> »*©«H 2 8 IB«0^j*. 

§iMc©fSB 2 9 IB*c©:£fc. 

31. [n-6] <ft©z:S*S^">^frT*S, »*OlBH2 8-3 OO^f 

n^tcfsgc©^. 

32. ^-oati^'jy-ji/i, a-'j/i/>8SfcH7-u;u>i(iDi 

3 mz t Hn+y$ 1 2fi(C7K^^^At 1 2ft£JMS££"r*JStt£irrS 
$££#J-e&3> If2}<©tBH2 8-3 1 ©UTftfrllffi®©^. 

33. jf : [if7^X7lTjb5, »*OttH2 8-3 

sr^>^»T^?>, n^©igffl2 8-3 1 ©ti-rn^t«3a©^rft. 

35. &—<r>WL&QHfil7 ! >t*=ly1JZ • "OHf-fe^Z* fettle hV\? 
T'J^A-k*7^^AT$^, »3lc©^a2 8-3 l©^1**l^t|2«0^fe. 

36. ^— Oft4ft^f-f *3y%X • *<>Httr£;* I F0 3 8 9 1. * 
m-nyfj* • XX hf— I F O 3 7 7 8*fctttf7W hVt^f'JW • b*7 
-i-^A J CM 7 0 0 2T*§, §»3<©®ffi2 8-3 1 HT*UWCfEtfc©>Eri£. 

37. »#©ffiH 2 8-3 6 ©^rtUfcKffi*© 
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38. %~g>gft£%J&*^U^p-7< -fex (Kluyveromyces ) JH. if< zf+t- y ts a 
-?^C iz:X (Zygosaccharomyces ) A7>f T( Pichia ) Iifdlt7*D7<t 
X ( Saccharoinyces )Mt::MT£3££#J~C&'g>, ttJj<£>iBH2 8-36 ©^T*!** 

39. 'J^DY^r irx • •74 1 '>7>7 > (Kluyveromyces 
marxianus ) , »J ^□v-r -feX • If— h >X ( Kluyveromyces 
thermotolerans ) , 9 iJ^D"7<tX • »7-r vSr^S-f ( Kluyveromyces 
wickerhamii ) , if -f D'lfyTJ UT^CizX » ;i^:>— (Zygosaccharomyces rouxii 
) , -tf-f rfU-y * □•^-f -feX • A*-T U — ( Zygosaccharomyces bailii) , if-f p* 
-tJ-^^PT^tX • ;>— H U ( Zygosaccharomyces cidri ) , /~%~7 ^ 7 • v 5 -^ V 
~— ( Pichia jadinii ) , -fry # p v<irX • irUfxXt Saccharomyces 
cerevisiae ) tffjjt<£>t£ffi 2 8 — 3 6 ©t^TtUWcffitttf)^^ 

40. ^-©^W^U^DY^tX • 7+y7>X I FO 1 0 9 0, 
^OT'f -feX • If— =E b I/7>XATCC 2 4 1 7 7, £ U^n7^t7 • 

>T 5/^75^. ATCC 2 4 1 7 8, +F-f P*1f y fj OT< -fcX • J^y-NF 
R2 0 0 7, +rVzflf ^/TJDV-r-feX • /HU-ATCC8 7 6 6, if-f P*if 

• is— FUATCC4 6 8 1 9, 4 7 • ^-fv 5 — — I FO 
0 9 8 7, If yttu^^±X • -t:Vt'yX^7 0 l-^T&S, lijRtf>f6B 2 

8 ~ 3 6 o^-rn^tcffim^^feo 

41. n (n\zi o&±<Dm&) m<Dmm&&Qtezj&mmmm"z&-DT. & 
u<£ hm.mtom<D [n - 6 ] ^-m^-ch^>mmm^j ;-)vm-v& o , 
6 h>m&6 -rtf?? h>Ta&^, m$z<Dffim2 8-4 o©^fn^ 

42. n (ntel 0J^±cDf^) ^(D^m^=t D/j:^>ttmflgl»^-e^oT, 4> 
&< tfe^IiKiS© [n - 6] ^-m^T^^fliflS^a- U / 1^>B6T 

(5-5^7 h»»7 5>7^ H>T&&, lt;fc<Z>iSB2 8-4 0© 

43. ffifiJc^^T^-S, »*©IBH2 8~4 2CDlriTn^tCffi«feO>^te. 
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44. »*©IBH1 2-2 7m*?tliMzt&m<DjjmT-mm2tlZ6-7 2 h 
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1. Inventions as set forth in claims 1 to 10 and 12 to 44 pertain to processes 
for producing [n- 5] -hydroxy fatty acids having a single bond at the 
[n-6] -position, etc. 

2. Invention as set forth in claim 11 pertains to 13-hydroxy-6, 
9-octadecadienoic acid. 

There is no technical matter common to all of these inventions 
and thus the above groups of inventions 1 and 2 are not considered as relating 
to a group of inventions so linked as to form a single general inventive 
concept . 
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claims. 
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of any additional fee. 
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only those claims for which fees were paid, specifically claims Nos.: 
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4. n No required additional search fees were timely paid by the applicant Consequently, this international 
search report is restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 
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